The exponential increase in the number and coverage of protected areas worldwide represents the past century's most notable conservation success. Nonetheless, many protected areas are ineffectively managed. Assessments of management effectiveness have generally looked at three areas: design, management processes, and ecological integrity. This article describes these areas in greater depth, discusses some of the differences between assessment approaches, and introduces each of the subsequent four articles on protected area assessments.
T he establishment of more than 44,000 protected areas, covering nearly 14 million square kilometers (www.unep.org/geo2000) in virtually every country of the world (Terborgh and van Schaik 2002) , may well be one of the most stunning conservation successes of the 20th century. Much of this growth has occurred within the last 30 years; the area of protected areas has doubled since 1975 (see figure 1 ) and covers nearly 10% of Earth's terrestrial surface (Phillips 2000) . Despite concerns to the contrary, some governments appear to be willing to continue this trend, at least in sparsely populated areas of the world (Dudley et al. 1999) . The enthusiasm for establishing protected areas is fueled by widespread recognition of their many environmental benefits, from sequestering carbon to driving rural economies to providing refugia for an array of species. Indeed, protected areas are among the most efficient and cost-effective ways of conserving biodiversity (Balmford et al. 1995) and are generally considered the sine qua non of any effective strategy for conserving biodiversity (Soulé and Terborgh 1999) .
However, a celebration of global conservation success may be premature. What started as a trickle of studies on protected area effectiveness in the early 1980s (e.g., IUCN 1984, Machlis and Tichnell 1985) has become a freshet, and the findings of these recent studies are sobering. More than a quarter of US protected areas are located in areas with the least productive soils, and over half are at elevations higher than 2400 meters (Scott et al. 2001) , a trend evident in many countries. More than 70% of 201 parks across 16 tropical countries are affected by poaching, encroachment, logging, and a host of lesser threats (van Schaik et al. 1997) . A survey of 197 national parks in Russia found serious gaps in infrastructure, management planning, and staffing (Tyrlyshkin et al. 2003) , while a survey of 110 parks in the KwaZulu-Natal Province of South Africa found major gaps in data collection, park layout and design, field equipment, and research (Goodman 2003a (Goodman , 2003b . The rate of habitat loss and fragmentation in Wolong's Nature Reserve, established in 1975 as one of China's premier "panda parks," has increased to levels similar to or higher than those in areas outside the park, rendering many areas in the park unsuitable as panda habitat (Liu et al. 2001) .
While some studies demonstrate that parks can provide a basic safeguard against losses in biodiversity (e.g., Bruner et al. 2001) , many other studies confirm that, as a whole, protected areas worldwide have inadequate design and coverage, lack sufficient management to address a host of threats, and face increasing levels of environmental degradation. As a result, protected area assessment has become a major environmental concern. Three books have explored the topic in depth (Brandon et al. 1998 , Anderson and James 2001 , Terborgh and van Schaik 2002 ; two decennial meetings (the World Parks Congress and the World Forestry Congress) have included it on their agendas; and the World Wide Fund for Nature, the world's largest environmental organization, has included the assessment of protected areas as one of its five major goals (see www.panda.org).
Three strands of protected area assessments Hockings and colleagues (2000) note that assessments generally address one or more of three questions: (1) Is the design of the site or system appropriate to the values it seeks to maintain? (2) Are the management systems and processes adequate and appropriate for the needs of the site? (3) Is the site or system effective in maintaining biodiversity, abating threats, and achieving other management objectives? These three questions have evolved into three separate strands in protected area assessments: design, management processes, and ecological integrity (table 1) .
The first strand, design, provides parameters for assessing the adequacy of the design of a protected area or protected area system and affords criteria for determining new reserves. The second strand, management processes, includes assessments of a range of management elements. The third strand, ecological integrity, includes such concerns as intactness, species viability, ecological processes and functioning, and the threats and pressures facing a protected area. Within each strand there are both systemwide and site-level assessments; table 2 highlights some of the differences between them.
Recently, a few studies have begun to seek correlations within and across these three strands. Systematic conservation planning, for example, entails an iterative process of locating and designing reserve systems, including a consideration of the threats and management processes of existing reserves (Margules and Pressey 2000) . Some recent assessments have also looked at relationships between management systems and ecological integrity (e.g., Bruner et al. 2001 ) and between ecological integrity and design (e.g., Jepson et al. 2002) . Such studies, however, are few and far between; the vast majority of studies focus on single issues or sets of issues and do not look at relationships within or between the different strands in protected area effectiveness. This special section of BioScience takes a closer look at the confluence of these three strands in assessing the effectiveness of protected areas. Each article focuses on a different aspect of assessing protected area effectiveness, with an emphasis on management processes and ecological integrity.
Hockings (2003) provides a framework for understanding and analyzing the myriad methodologies and case studies on management effectiveness. His framework describes six elements of assessment: context, planning, inputs, processes, outcomes, and outputs. By unpacking the various aspects of management effectiveness, Hockings's framework not only helps decipher which elements are included in a given assessment but also helps us understand their relationship with one another. Despite the high volume of studies, the literature on protected area assessments has, until recently, lacked a unifying theoretical structure (James 2001) . While some authors have offered organizational and institutional approaches for assessing protected area effectiveness (e.g., White et al. 1998 , James 2001 ), Hockings's framework is a significant advance in helping to unify the concept of assessing protected area management effectiveness into a cohesive whole.
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Viability and persistence of species Intactness versus representativeness of protected across the system (Woodroffe and area system (Jepson et al. 2002) Ginsberg 1998, Laidlaw 2000) Ecological processes and functioning systemwide (Iacobelli et al. 1993 methodology, one of several new tools that combine all three strands of protected area assessment. The article includes some analyses of trends in threats and management weaknesses and recommends strategically focusing conservation efforts to address a few of these threats and weaknesses. Goodman (2003b) provides an in-depth discussion of his case study on protected areas in KwaZulu-Natal, South Africa, and its findings. He explains why the provincial government decided to assess its protected area system, discusses the findings of the assessment in detail, and describes how the government plans to use the information generated by the assessment in future budgeting and planning processes. The South African case study is of particular interest because the assessment of management effectiveness was an integral part of an overall systematic conservation planning process. Information on threats and management weaknesses in existing protected areas was incorporated into a larger process of assessing protected area effectiveness. Parrish and colleagues (2003) focus on the third strand of protected area assessment, ecological integrity. They describe how an assessment of ecological integrity can and should be an integral part of a site-level assessment of protected area management effectiveness. They call for the identification of strategic indicators for assessing ecological integrity, which they describe as "key ecological attributes." Such attributes help to link changes in ecological integrity back into management planning processes.
If a common theme runs through all four articles, it is that of utility. If protected areas are to sustain biodiversity in the future, then assessments must provide us with the critical knowledge needed to sustain the protected areas themselves. Hockings's framework is intended to help policymakers design comprehensive protected area assessment tools. The World Wide Fund for Nature's RAPPAM methodology, described by Ervin (2003a) , can help protected area managers and policymakers systematically study threats and management weaknesses and set conservation priorities. Goodman's case study describes how protected area assessment is not an end in itself but a means to make decisions on budgeting, planning, and management priorities. Parrish and colleagues highlight how key ecological attributes can be used not only to measure ecological integrity but also to gauge management effectiveness. In all four cases, the assessment tools and studies presented in this issue are aimed at conservation practitioners with the intention of being used-not only to assess the management effectiveness of protected areas but, ultimately, to improve it. Primarily based on quantitative, fine-scale Identify broad trends in management performance, threats, and levels of monitoring data (e.g., changes in water chemistry) protected area integrity Provide specific management strategies, indicators, and Generally focus on management inputs and processes performance thresholds for measuring success Generally focus on management outcomes 
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